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< injeetion-noul ded (f)arts The present invention provides polycarbonates as a
substrate mat ¥Q &06¢23¢he production of transparent inj eRGURPANI QS!S
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15

Transparent injection-moulded parts are of importance above all in the glazings and

storage media sector.

Optical data recording materials are increasingly being used as a variable recording

20 and/or archiving medium for large amounts of data. Examples of this type of optical
data storage media are CD, super-audio-CD, CD-R, CD-RW, DVD, DVD-R,
DVD+R, DVD-RW, DVD+RW and BD.

Transparent thermoplastics, such as, for example polycarbonate, polymethyl
25 methacrylate and chemical modifications thereof, are typically employed for optical
storage media. Polycarbonate as a substrate material is suitable, in particular, for
optical disks which are writable once and readable several times and also for those
which are writable several times, and for the production of mouldings from the
automotive glazing sector, such as e.g. diffusing screens. This thermoplastic has an
30 excellent mechanical stability, has a low susceptibility to changes in dimensions and

is distinguished by a high transparency and impact strength.
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WD 2006/ 072345 PCT/ EP2005/ 013215 -2 According to DE-A 2 119 799,

- pol ycarbonates are pre%ared with the invol venment of phenollc end groups
by t'he phase YVt 20404¥%23%% ocess and al so the process in a HSHgER 3215
phase. 5 Pol ycarbonate prepared by the phase interface process can be used
f'or the production of optical data stor%%f media of the formats descri bed
above, such as e.g. for conpact disks ( or digital versatile disks

(DVD). These disks often have the property of building up a high

electrical field durnég their production in the injection noulding
process. Thi sA#foghing tePE-4 2 d8gOR, Eﬂiyqaﬁ@r@t@ﬁsfere?@ar%rmﬁgthsru@mh‘m@h06f t he
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t he di sks, tdlounmgeaemlslphase whi ch reduces the quality of the finished
i njection-nmoul ded articles and nakes the injection noul ding process
difficult. 15 It is furthernore known that electrostatic charging, in

particul ar ofpéiycsakeon@fe%ré;ﬁ;édcey Hé%ﬁas%afrftérﬁfc%) Rrokes’sldéar{ q)eauke’%plfopfthe
wettability, above all w th non-polar nedia, suc a non-pol ar

dyestuff or eprddustioniof opipgsl datatsiopagef media obthedntrsats émhbersétmvg, sudh bsit.gl

et hyl cycl ohalaRETBI ! Iokt LB UEPURRIBITE dnts DU R S sks ofendheveit o on

the surface gfropdiey sthsidmpt 2RigHeldcitital i€ld@RAhE Gl RBdRtiof Ve seUfifestin
witable data storage nedi a causes, for exanple, an irregular coating with
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from t he substicking «futht dagction- fmotlhled Qﬁ&(ﬂespfsuém adfeld. ahd dibkb atoSbI(H agehdredi um
in which a wita substrate is_app t he surfacelnaspln coati ng

i ed
process, a Iowlégs‘iﬂ“ﬁf’%thél%’@ﬁy %fa‘lhefﬁ“éslhﬁds@?"é}%‘rrﬁo?@ed Aeickes andymakes dhejer to
guar ant ee uni;hQEARBLIdGRL Ir8fesOtiffibg, Wi table layer and to 30 ensure a

troubl e-free production process.
15 It is furthermore known that electrostatic charging, in particular of disks (for optical
data carriers), leads to a lack of wettability, above all with non-polar media, such as
e.g. a non-polar dyestuff or a dyestuff application from solvents, such as e.g. dibutyl
ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclohexane or
octafluoropropanol. Thus, a high electrical field on the surface of the substrate
20 during the application of dyestuffs on writable data storage media causes, for
example, an irregular coating with dyestuff and therefore leads to defects in the

information layer.

The degree of electrostatic charging of a substrate material can be quantified e.g. by

25 measurement of the electrical field at a particular distance from the substrate surface.

In the case of an optical data storage medium in which a writable substrate is applied
to the surface in a spin coating process, a low absolute electrical field strength is
necessary in order to guarantee uniform application of the writable layer and to

30 ensure a trouble-free production process.



WD: 2006/ 072345 PCT/ EP2005/ 013215 -3 Because of the facts descri bed above,

. a hi-gh electrostatic field noreover causes losses in yield in respect of
t he -subst r at eVREHYH234Thi s can lead to a stop in the parﬂqyﬁf’%@ S/013215

production step and is associated with high costs. 5 Several paths have

been followed to solve this problemof high static charging. In general,
antistatics are added to the substrate nmaterial as additives. Antistatic
pol ycar bonat e conpositions are described e.g. in JP 62 207 358-A In this
specificatio phosphori ¢ acid derjvatives, inter alia, are added to the

pol ycar bonat Beqquseh fia factscdescredy gy oy 2 ghigip SlciTREANG deldotorenyer Saues css,
such as pol yalkk eng;idh Y&?ﬁgé& d8hé L@ stiifeSma EQPX’Yh@tc%g 1oy %‘ 4 3p in the

nonol aur at e, pol ysiI'oxane rivatives, phosphine oxides an

di st ear yl hydrmpxyaranpeoduios kteprasd evgsbaryaed witlihvghdeoatsl y or as mi xtures. The
Japanese Application JP 62 207 358 descri bes esters of phosphorous acid as
additives. US Patent 5,668,202 describes sulfonic acid derivatives. US-A

6,262,218 angk@rd)Haihhavel88&T i8S ed i si1$€ 1l pRIVERY lof ﬁmhogtmcoéﬂa?gigg.i i or der

to increase the end 15 group content in nelt polycarbonate. According to
t hi s appl i catgesgral.apntistadicgraseipdded e dhe sobstratomaleriad asaadditeshadatistatic
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interface progpesificatidh, phedpabric beidrderiabtdves) i@ alib,care all@vdeto tBé polycarbbit@i ng
of the corresponding substrate material conpared with conventional chain

termnators. ZCnyHaRes. RF70BP800K desarines pardoysaniisiaticn airk ag@elvplivianselual
pol ypropy! enedéi’ﬁ%ii%%f 'eﬁ%§¥lat%ﬁ s%grﬂ{ah'MSr?olEﬁEtePgblﬁEi%ﬂgQ%Eﬁvat eé,ﬁalﬂosp?}ﬁﬁe 358
shor a .g. brs I

describes the use o ol 1 gomers, suc pheno
bi s- (4-t ert - batigdspndriidteagihlgdroatyaninenwhipblaycanploped mdividunllyhoe as mixtures.

transesterifigation process. .25 e additives described can al so
have an adver’g}ée i‘fplaé %Wﬁicﬁgorbggbﬁéﬁlqeégsg H'FS:CF & E%Tfétotfa"?‘gsmcé’rsi aiC 3a%j nce
they tend to gnmis USRS B8O idRcribEdbillfdnt 4MB&S atideda5E 1120062 818 ect

for the antistatic properties, but can lead to formation of a deposit or
def ecti ve noudndi HQR2,Fedasombesitbe ufe dflphgaytehloroformite ipotdgc tir inoreasecthe amd

Fg\r,\g?;/ﬁéf o?l ts g{ghlgfclggt%r?t & r%gl?rp%[yc!ir \c/)rei\allte.OfAcr(T:gP iggniocﬁllis Q}gp(h%gtri(gl;, G eafliadgr%l(l)p a
content of > 90 % is said to have a positive effect on the electrostatic properties. In
WO 00/50 488, 3,5-di-tert-butylphenol is employed as a chain terminator in the
phase interface process. This chain terminator leads to a lower static charging of the
corresponding substrate material compared with conventional chain terminators.
20 JP 62 207 358-A describes polyethylene derivatives and polypropylene derivatives
as additives for polycarbonate. EP-A 1 304 358 describes the use of short
oligomers, such as e.g. bisphenol A bis-(4-tert-butylphenyl carbonate) in

polycarbonate from the transesterification process.

25 However, the additives described can also have an adverse effect on the properties
of the substrate material, since they tend to emerge from the material. This is indeed
a desirable effect for the antistatic properties, but can lead to formation of a deposit
or defective moulding. The content of oligomers in the polycarbonate can moreover
also lead to a poorer level of mechanical properties and to a lowering of the glass
30 transition temperature. These additives can furthermore cause side reactions.

Subsequent "end-capping" of polycarbonate which has been obtained from the



30 transition tenperature. These additives can furthernore cause side
. reactions. Subsequent "end-capping" of polycarbonate which has

b
obt ai ned fromVEOMO7286%/ 072345 PCT/ EP2005/ 013215 -4 trar%?él%E%%(fofeS?(Bé?i%n

process is expensive and the results achieved are not optimm The
irntroduction of new end groups into the_qg;erial is associated with high
costs. The object is therefore to provide a conposition or a substrate
mat erial which neets 5 the requirenents of a | owest possible electrical

field on the substrate surface and avoids, the di sadvantages descri bed
above. Those 'EIBSISTHICALARPEICESY 8 SYRFRAVCBithHiesEsHE aehifved s nel oRtaum.

smal | est  possjYifiroARBUALS Alw A %&h}f?&t@fh@ Iﬁﬁyﬁm@&%&e@%ﬁ%@ LostsThus
e.g. the antistatics described O ITn EP-A 922 728, such as pofyoxyet hyl ene

sor bi tan nonol aurate, pol yoxyet hyl ene nonol aurate and pol yoxyet hyl ene
nonostearate,are.indeed active in respect. of the ntistati roperties in
the amounts. sHRERISBE Geretors i prsihie aemosiioper 4 subftle FaftrafuRiB e
overal | perf ahimafifrelenishst 4 HvRGE bORII® €lcd@RaPFiEICHE thedsubsiifte GhiR@daPove.
15 These materials thus show initially good antistatic properties, which

di sappear, Hoeulsdhe dipadventagesalgsgiedfabevezont i nuous i nj ecti on noul di ng
process. As described above, the additives can energe fromthe nateri al
and in the case of a continuous injection noulding process in this way

| ead to surf aiwselalibsaiate aintdridds Whidhdcogpriy n@ idaltises top el shismedti puasibin t he
production process. The antistatic action initially present can also be
| ost and | ead™ @k PHRddlwstare advanfagepyscabgye gl (Thas gy the Histaties dgsgribed

theref ofg advigniRaepus; ko s@IPLYo 1o RR iRt &rTBhehbAs NS BoRBxdhyIBR:
Itrves. 5 a an

possi bl e contains no anfistati he mater| reover

al so conpri senamdauratersall patidixyethplsne enopostédratep medodéadgctiag @ntespeatofiitick

rel ease agents,. UV stabil.izers, and heat apilizers, such ag are kpown for
ot 1 ¢ pol yEHPBERBReTiRG g PRGTRATE et R a0 o oDdapm Vel hpPovbd | <

to disadvantage for the overall performance of the injection-moulded article, as
described above.
15
These materials thus show initially good antistatic properties, which disappear,
however, in the course of a continuous injection moulding process. As described
above, the additives can emerge from the material and in the case of a continuous
injection moulding process in this way lead to surface defects on the mouldings or
20 also to malfunctions in the production process. The antistatic action initially present

can also be lost and lead to high electrostatic fields on the mouldings.

It is therefore advantageous to employ a substrate material which as far as possible
contains no antistatic additives.
25
The material can moreover also comprise additional additives, e.g. flameproofing
agents, mould release agents, UV stabilizers and heat stabilizers, such as are known
for aromatic polycarbonates. Nevertheless, the amount of additives employed is to
be kept as low as possible for the reasons described above. Examples of such
30 additives are mould release agents based on stearic acid and/or stearyl alcohol,

particularly preferably pentaerythritol stearate, trimethylolpropane tristearate,



be-kept as | ow as possible for the reasons descri bed above. Exanples of

. such 30 additives are nould rel ease agents based on stearic acid and/or
stearyl al cohtP 20004}/2B¢% arly preferably pentaerythritol SCIAERIQV5/013215
trinmethyl ol propane tristearate, WO 2006/ 072345 PCT/ EP2005/013215 -5
pentaerythritol distearate, stearyl stearqate and gl ycerol nonostearate, as
wel |l as heat stabilizers based on phosphanes, phosphites and phosphoric
acid. The present invention provides a substrate naterial which can be used
in particular 5 for. rewitable optical data carriers having a good

coat abi | ity AFaagRtirdel fistegrate, gtepighsteriatfcidoslysesvlanerosicarats, iy wetlws heat

substrate matgfi@ Fa&gd b BRoshRared &y i to.5a low rate of
rejects in thse prgruct?o%llll ros@e%se. eq toglﬁ'ggghggﬂﬁ(%ggﬁnd%&sl%rpri singly, that
the electrostatic field which arises on the 10 particular

i nj ection-nould arts in the course of the i.n,’f@&tc' on noul di rocess is
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case of pol ycarbonate roduced by the ase interfaCe process,” the field
strength on tthedepey tavwandsagoilthigs kEhe ubstrate swterial aepording tostharinvepfion keads to

i njection nouldj pr-Q s.(provided a new tenplate 15 is inserted) and
reaches a pla lggv{}gtgr()firgg(f%%g{s@g pfou(ﬁlfﬁ%r} pr(S)ﬁ?sﬁ' alittle after a certain
period of time. This was not known hitherto and is significantly an
inportant «criterion for the performance of the injection-noulded part in

the subsequerlt haprhsandpmesh wgpsingly.wiiet the clgetrosiaticd fislsk whichi arisespm &t t o
the subgjrat a]mguiﬁ iﬁj@&iqlélk{?g]fdé@b%mttgé e BlrSe gf:ﬁl%rigile%r} 801(:11'*3% &X@e@g iPN:

initially hi ectrica s can 20 occur on correspon
i nj ecti on- noulotlednsariti duirmg thbiptéduatien pradsciat follosvs o« particuilao dsurps ofitiet | on

process. Neve el ess, he value of the electrical field already  lies in

an accept abl eé‘?t]gﬁtﬁeélggft][élha%ﬁ?ﬁgle?n {qu% S&H{P%}%}hé@é R ffir 438% Ooptlycarpenalee per

unit tinme. THedR¥E! the PRLGCHtdrBEE pfiidhd h@ldcﬂﬂﬁlgﬂﬂu@rpﬁle' dﬁﬂrﬁ&ﬂbr‘)@isks
onpared w t

moul ding process is "therefore significantly | ower
conventi onal iserbases after thatstarti ofl the irgéctiag mowlding prowss|(padvitlgd & @avuemplacr t he

coati ng; 9 fi qg Ei'\rclzsteirt(e? Rty lreglgl(ljespaa {)fa%iauior} iggrrégsie(s: Lﬁl%er only a little after a certain
period of time. This was not known hitherto and is significantly an important

criterion for the performance of the injection-moulded part in the subsequent

production step in which e.g. the dyestuff is applied to the substrate. With the

substrate materials according to the invention, initially high electrical fields can

20 occur on corresponding injection-moulded articles which are produced in a
continuous production process. Nevertheless, the value of the electrical field already

lies in an acceptable range after a short time and changes further only little per unit

time. The overall reject rate during the continuous injection moulding process is

therefore significantly lower compared with conventional substrate materials.

25
As a decisive quality feature for the coating of injection-moulded parts, in particular
for the coating of transparent optical disks or of transparent diffusing screens, it has
thus been found, surprisingly, that substrate materials which prove to have a positive
effect in the context of the invention are above all those which do not exceed a
30 particular field strength, measured at a defined distance from the substrate surface

and at a defined temperature and atmospheric humidity, after a particular production



for the coating of transparent optical disks or of transparent diffusing
screens, it has thus been found, surprisingly, that substrate materials
whi ch prove tWRHO/Y286%itive effect in the context of t FET/RIAYYR24S e
above all those which do not exceed a 30 particular field strength,
measured at a defined distance fromthe substrate surface and at a defined
tenperature and atnospheric humdity, after a particular production WO
2006/ 072345 PCT/ EP2005/ 013215 -6 tinme. It has furthernore been found that
the change in . the_electrical field per unit time should not exceed a
particul ar gridBs-e Mt hasHehermose heer foyad thas the ehange in theprlesinepd Jield semwit at e
material, pr -enared by the phase interface
process, forqzlﬁéegtyrugddﬁ%ﬁﬁgg‘%le\do%?&g?%?ﬁg{#%ﬂt i njection-noul ded parts which
are to be coated, which delivers disks wth an electrical field, neasured
at a distance,of 100 mmfromthe substrate surface, of between -30 and O
kV/m prefer :{ﬂey Qf@?e\%ewvfewnan‘g‘eﬁlfl?{?// RIOVifeShidh %“ﬁétr*ftiaré‘%at%‘a ’n‘ipﬁﬁff%@?yof t he
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field of +18 df\Yetweeiie30uhed iW/nd préfiefibBnb@weén 1020 kvad) wWitBince regpondi ng
i njection-moul ded articles (nmeasured at 15 a distance of 100 mmfromthe

substrat e surfigtes ofhe dpjegtiofomoylding arasesst iandidgbvers lisks twigh andu ffigldnef
processyy The r i .

Cor oapihi naiarher d 37 25 81, SAUREH S REbIE OFRERRRY W18 ki,
di mensi ons ofaftehd80 np 486 iminuteeul Tedbrest arvichidre fiathdrhbie pravidee a Glibdthee
i njection noul gtlpﬁ% Br cess. |

t is thereforﬁ in&grtant, to_carry out the
nmeasur ement dA debly olyrathonas: reppred &Y (igiphase wterfice procgss ahich
itself, such f3s@of | ty N I S
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produced vi a distanaej @D ommfroc descorspaidingsinjeatomnionldediantiiled @ eastred at
certains a distance of 100 mm from the substrate surface), after 3 hours of a continuous

injection moulding process.

The electrical field caused by surface charges on the corresponding substrate
substantially depends on the geometry and the dimensions of the injection-moulded
20 article and the nature of the injection moulding process. It is therefore important to
carry out the measurement on the injection-moulded article, which is to be coated,

itself, such as e.g. a disk for an optical data carrier.

All the values described above and measured apply to mouldings which have been
25 produced via an injection process, which is known in principle, at a certain

atmospheric humidity and room temperature without the use of ionizers.

In order to ensure a good writability of the disks in the production process, so-called
lonizers which conduct a stream of ionized air over the disks are often employed.
30 The abovementioned measurement values for substrate materials according to the

invention have been achieved without the use of ionizers. This is a further



at nospheric humdity and roomtenperature without the use of ionizers. In
. order to ensure a good witability of the disks in the production process,
so-cal l ed i oWiO2009/QRB4h conduct a stream of ionized air GYE/EPHRYISHISRES
are often enployed. 30 The abovenenti oned neasurenent val ues for substrate
materials according to the invention have7been achi eved w thout the use of
ionizers. This is a further WO 2006/ 072345 PCT/ EP2005/ 013215 -7 advant age
of the invention, since the use of ionizers makes the production process
nore expensive. Neverthel ess, ionizers can additionally be enployed. The
present i nveridvanagg shthsriByendies, sinee W uisaiof denigrs makedtherpaduction Puesssy at e
5 materials rQdhag:J.0 i Nt | . i for witable
opti cal dat a%glggsggg}g“%éé\? %%g}rlafgrsgt %P?gfsséﬁgg%ﬁtﬁ ﬂagl}golftegﬁn@ﬁe\?é gl azi ngs
sectors, such as e.g. diffusing screens. Materials which are suitable for
t he producti of the coatable transparent injection: 1 ul ded parts,
pref erabl y ogﬂ?ecﬁfes?i‘étlﬁ"%"ctﬂpa &0 REQHIGES Fer.no{‘]llﬁlé‘tgﬁﬂ’é?‘&cﬁgcfg‘?mst ewuggrate

pol ycar bonat i empal ; Az ol r
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pol ycar bonat estorpgd ymaslichyr metehalsrfydrat the ayahotve glazoigef seatocs picly nasr ¢.g15
hydrogenated(gﬁl.st renes (HPS) as well as anorphous polyol efins and

pol yesters. F%E%%Hgﬁgte is particularly suitable for the production of
the coatable transparent injection-noulded parts. 20 The substrate
material s according to the invention and injection-noulded articles

obt ai nabl e t HEpiEfiplshichars suitatde forrtheiprodyctionaef the coptele tramspeient ingecgingi ce of
sui t abl pr field strength on an

i njecti g%- nn&ﬁ%ggecgﬁr?sgﬁ %?Jr%@y%@@cagggtﬁ%%égedégﬁ?ﬁ atr)gd above, can be

i nfluenced by several factors. For exanple, the purity of the educts and
auxiliary substances .is of inportance. Furthernore, process paranete

ters
such as the rMOFEOPAHFS SHCh hes pRApHERRIRlce nsEd e AN abiFPRFRSd géhe (BPA-PC),
Lemperatures pditaliihateGas® 3! tidibthy1 £3EIhER 1 BB ENE porfcatBRRate FUEDC),

deci sive. For the person s
fluorenyl polycarbonate, polymethyl methacrylate, cyclic polyolefin copolymer,

15 hydrogenated polystyrenes (HPS) as well as amorphous polyolefins and polyesters.

Polycarbonate is particularly suitable for the production of the coatable transparent

injection-moulded parts.

20 The substrate materials according to the invention and injection-moulded articles
obtainable therefrom, in particular disks, can be produced by the choice of suitable

process parameters.

The course of the field strength on an injection-moulded article, as has been
25 described above, can be influenced by several factors. For example, the purity of the
educts and auxiliary substances is of importance. Furthermore, process parameters
such as the molar ratio of the bisphenol employed and phosgene, temperatures
during the reaction, reaction and dwell times, can be decisive. For the person skilled
in the art, the object is to control the process such that the limits according to the
30 invention in the course of the field strength (measured on appropriate injection-

moulded parts) are not exceeded. The measurement described for the course of the



in-the art, the object is to control the process such that the limts

. according to the 30 invention in the course of the field strength (\measur ed
on appropri atWQ #HWA728%3 noul ded parts) are not exceeded. PREERRSI}ISAbNt

descri bed for the course of the WO 2006/ 072345 PCT/ EP2005/ 013215 -8 field
strength is a suitable instrument for coryrolling the process for the
person skilled in the art. A suitable choice of process paraneters in
order to obtain the desired substrate 5 material can appear as foll ows:
One possibility for producing the substrate material according to the

i nvention is fé%fé strgpgh dg dopuikable HisHUMERlc B8 coplipHimgt e regass dey theeperson
preparation afiide,ssirate material in a continuous phase interface
process. Wil e the excess of phosgene used, based 10 on the total of

bi sphenol s enpl oyed, is between 3 and 100 nol % preferably between 5 and
50 ml% inc nveagional conti nuous $o| carbogate synthesis, .the substrate

material accdr diMHEPIE FPIE FInRIGATSS JRIATECTS dBaTEEr 1t OPRDks Jisndesigd subsirate s

from5 to 20 gmbkial Bhapsdatbhd H1Bws0 17 mol % In this context, the pH of the
aqueous phase during and after the netering of the phosgene is kept in the

al kal i ne range, 15 preferably between 8.5 and 12, by subsequent netering of
sodi um hydroxide soluti.on once of several tinmes or _apprqpriate.subsequent
metering of BPRpRRRENLY £ reaiiidhethe SR meterie acgpgiells e eI RIS ¢ or
addi ti on of tdmeiceaifakitsih prddess pir@ipRiseduting thié!pieparatibe oPtRSeBAAkd aterial 0 C
to 40 C, preferably 5 Cto 36 C_ 20 The pol ycarbonates according to the

i nvention ar éNpr @HERERNSHash G FgE Procsser Vel thgexseasal phpsgenepgised dpsed or

pol ycar bgnat i §¢l i N B i nst Si 4 the i ure;
ot or onfe bt B o HaREL ol FEBAE, SRR 00 mdy ArbieBRE)
Physi cs of Pdiepwamnbnat &), mélos,yiaesonRentioaals contimiouDpolycdrBsisate eytResis, the

Publ i shers, w York 1964 p. 33 et seq., .to Polyner Reviews, vol. 10
" Condensat i or?l‘\lgﬁ)‘ﬂ??ré‘“raée asgprfiwgetpftaeu%ﬂenaﬂra IS BTRRTC AL MEIORES eXcessed ol

Morgan, | nt erggheneeokkbbd, phatmbly SN 70610 1 %P is Giedkt, M EH@the afuoud ©
Dres. U Gigo, K Kircher and PR Miller "Polycarbonate” in
Becker / Br aun,phdssmdusngaifid kfierdthachgtening of @y IphoPgdngdakbpmiat the alkaline range,

15 preferably between 8.5 and 12, by subsequent metering of sodium hydroxide
solution once or several times or appropriate subsequent metering of bisphenolate
solution, while it is adjusted to 10 to 14 after addition of the catalyst. The
temperature during the phosgenation is 0 °C to 40 °C, preferably 5 °C to 36 °C.

20 The polycarbonates according to the invention are prepared by the phase interface
process. This process for polycarbonate synthesis is described in many instances in
the literature; reference may be made by way of example to H. Schnell, Chemistry
and Physics of Polycarbonates, Polymer Reviews, vol. 9, Interscience Publishers,
New York 1964 p. 33 et seq., to Polymer Reviews, vol. 10, "Condensation Polymers

25 by Interfacial and Solution Methods", Paul W. Morgan, Interscience Publishers,
New York 1965, chap. VIII, p. 325, to Dres. U, Grigo, K. Kircher and P.R. Miiller
"Polycarbonate” in Becker/Braun, Kunststoff-Handbuch, vol. 3/1, Polycarbonate,
Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich, Vienna 1992,
p. 118-145 and to EP-A 0 517 044.

30
According to this process, the phosgenation of a disodium salt of a bisphenol (or of a

mixture of various bisphenols) which has been initially introduced into an aqueous-



Pol'yacet al e, Pol yester, Cellul oseester, Carl Hanser Verlag Minich, Vienna
.1992, p. 118-145 and to EP-A O 517 044. 30 According to this process, the
phosgenat i on W0 20/ ¥Fdfam salt of a bisphenol (or of a niB@UEBzQﬁyQﬂéﬂil%us
bi sphenol s) which has been initially introduced into an aqueous WO
2006/ 072345 PCT/ EP2005/013215 -9 al kaling_ solution (or suspension) is
carried out in the presence of an inert organic solvent or solvent m xture
which forns a second phase. The oligocarbonates fornmed, which are chiefly
present in theil Qrgani c. phase, are subjected tq further condensation wth
the aid of suAKHBICSORLIOR) (PEFUSPERSIQfVIE CRITHH QHSI1B ARG BFESGRSE gHtansinert organic
pol ycar bonat J I Wl i S ! , e | ase
is separat egétl)%lgzﬁd% t gt B‘é‘%‘g’zf%%}g%gtfgm?%qi gegfng(% @gh%eyherltek?r%rg(%%% \(/)garltlg%us
wor ki ng up sfoeped, Whikdrexhimflyl presamp oninbks ovganchplase, siei dubpdceedf tor further
preparation of polycarbonates .10 _.are those of the .fornmyla (2) HO Z- (2)
L Whi oh 15 Zonengific itRe 2ichiof SuitpblG; GREpl¥sts go :ﬁjvthg(ﬁbwle%&ﬁrcwehggﬁ
contai n one ofol PRAFKOnafks OBolFedNUE IR or&Mt BRagUDSAINL afle Atgahidpragntal n
aliphatic or cycloaliphatic radicals or alkylaryls or heteroatons as
bri dge menberssparapdrpiéfand dh¢ polyzaibandterisnigodatéd Yherefpome donvarions raetkogl upf t he
formula (3) s'i‘)e6sR6 (3) R R7 in which R6 and R7 i ndependently of one
anot her represepnt H Cl -Cl18-al kyl, C 1-C 18-al koxy, 25 hal ogen, such as
Cl or Br, or in each case optionally substituted aryl or

Dihydroxyaryl compounds which are suitable for the preparation of polycarbonates

10 are those of the formula (2)
HO-Z-OH (2)
in which
15
Z is an aromatic radical having 6 to 30 C atoms, which can contain one or more

aromatic nuclei, can be substituted and can contain aliphatic or cycloaliphatic

radicals or alkylaryls or heteroatoms as bridge members.

20 Preferably, Z in formula (2) represents a radical of the formula (3)

RS R®
3)

in which

RS and R’ independently of one another represent H, C,-C g-alkyl, C;-C,s-alkoxy,
25 halogen, such as Cl or Br, or in each case optionally substituted aryl or
aralkyl, preferably H or C;-Ci;-alkyl, particularly preferably H or C;-Cs-

alkyl, and very particularly preferably H or methyl, and



aral kyl, preferably H or Cl-Cl2-alkyl, particularly preferably H or G -C8-

. al kyl, and veVryy g)arti cularly preferably Hor nethyl, and WO 2006/ 072345
PCT/-EP2005/ 0 1W212006/0/13345 r epr esent s a si ngl e bond, -Sop-, PEI/EP2@Q5/013g815 C

i - to C6-al kylene, C2- to C5- alkylidene or C5- to C6-cycloal kyl i dene,

whi ch can be substituted by G- to C6-alkyl, preferably nethyl or ethyl,

and furthernore C6- to Cl2-aryl ene, V\/m’(]: “can optionally be fused with

further aromatic rings containing 5 heteroatons. Preferably, X represents

a single bond, ClL to C5-al kylene, C2 to C5-al kylidene, C5 to

06- cycl oal kyl K dendepregrnts a sagle bopdy -S0,5-CO-,56p,-S-101- ¢ Caralkydngaf2-de Gshe

formula (3a) or ( . } 3 - g]—‘lg]ilézl—@ . herein
15 R8 and R9 can gigﬂ}ghdggéeﬁﬁibﬁdﬁsgﬁgu}gﬁ%&lgi?néac “XE aﬁ%g?%}j‘é‘ﬂ%%m ;F/J of
one anot her denot@s-aligl pyefarably @ibtlyd ocbetiaylkyhd fprtledraoadhICy- Iy dt sasienenet hyl
or ethyl, and X denotes carbon apd qﬁodn dﬁgot es an integer from4 to 7,
preferably 4 or 5,VHFR e @pienallysBe +fsgd 3ty durthes o aromatic " HRSmCRNAINGRE and
RO are s§mul t aneougkdfostbiy! . Exanpl es of di hydroxyaryl conpounds are:

di hydr oxybenzenes, di hydroxydi phenyls, bis-(hydroxyphenyl)-al kanes,

bi s- (hydr oxyphenyl)- 25 cycl oal kanes, bi s-(hydroxyphenyl)-aryls,

bi's- (hydr OXypé}gpeYAt)ly’e)E rr]e(%)rrgs’enttgiassing e (():)I(IJ(E /c‘? 7tg %ﬂglk@%ge!z&z?ooéé-gl:l'(%ﬁ&gne, Csto
Ce-cycloalkylidene, -O-, -SO-, -CO-, -S-, -SO,-,

10 or a radical of the formula (3a) or (3b)

)n (3a)

R® R
g
o
CH, G (3b)
CH,
wherein
15 R® and R’ can be chosen individually for each X' and independently of one another

denote hydrogen or C; to Cs-alkyl, preferably hydrogen, methyl or ethyl, and
X! denotes carbon and

20 n denotes an integer from 4 to 7, preferably 4 or 5, with the proviso that on at

least one atom X', R® and R’ are simultaneously alkyl.

Examples of  dihydroxyaryl compounds are: dihydroxybenzenes,
dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
25 cycloalkanes, bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-



-11 (hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfides,

. bi s-(hydroxyphenyl sul f ones, bis-(hydroxyphenyl) sulfoxides,
1,1“-bis-(hyd%%&é%%@ﬁ@ﬁ?S di i sopropyl benzenes and nucl eus- dAIGA/EBRQA/H7d15
nucl eus- hal ogenat ed conpounds thereof. 5 Di phenols which are suitable for

the preparation of the polycarbonates to,be used according to the

i nvention are, for exanple, hydroquinone, resorcinol, dihydroxydi phenyl,
bi s- (hydr oxyphenyl ) - al kanes, bi s-(hydroxyphenyl)cycl oal kanes,

bi s- (hydr oxyphenyl ) sulfides, bis-(hydroxyphenyl) ethers,.

bi s- ( hydr oxyJHEHPKYPhenYR etkstrnss, bb@i%(Yﬁra*Wywinwbﬁd%l fljpréleydroxyphenyl)

bi s- (hydr oxy sul :0xi ‘15 bi S- : » il _
(hydr oxypheny: ;%%Si)’ sopr%g;@?)ggﬁxz%pﬁg@l%nd aslukf%lg?séd, mljé| B‘lfs(-hé‘i‘rl?iz‘i’% eél&l)and
nucl eus- hal aysopiopgibemepeundd tlvdrusalkylfRedfaadr sotldisgtadopehstedr @mpounds

4, 4' -di hydr oxydi phenyl , 2, 2-bi s-(4-hydroxyphenyl)-1- 15 phenyl - propane, 1,
1 -bis-(4-hy&¥8§§€henyl)-phenyl-ethane, 2, 2-bi s-(4- hydroxyphenyl) propane,
2, 4- bi s-£ 4- hydr oxyphenyl ) - 2- et hyl but ane, 1, 3-bis-[2-(4-

hydr oxyphenyl ) - 2- propyl] benzene (bi sphenol M, 2,2-bis-(3-nethyl-4-

hydr oxyphenyl &@bﬁ@&ﬁ@jehbirs-syﬂafﬂe domthe prepatatiopdoefothy pledyeatbonates ihabe used

2,2-bis- (3,5-dinethyl -4-hydroxyphenyl) -propane . .

bi s- ( .3, 5- di maatc_ glrﬁ?n& h{? drt&%y 6H‘éﬂ€/ﬂB? Z’%e, SLﬁ%f Oﬁéa}mple, hydroqulnone., resorcinol,

2, 4-bis-(3, 5-dihymbhydiplfbn§lb(d>ﬁ§@y/ﬂhﬁ omyB=dIdniay,| Basl{Rfieox ybhényl)c§clbalkbrbsd-

di et hyl - 4- hydr oxyphenﬁl -2-pr o(E)yI -benzene and 1, 1 )

- bi s- (4- hydr yphery13 | ssufiqdsnebiprdhydyexphendhectherss griethidroyphenyl)

Particularly ,preferred, di phenal s are. 4, 4' - dihvdr oxydi phenyl . .1, 1-bj s-(4- 25

nyclr oxybheny 190 BiEn b RaPURBTIING) Bt BN RREN bR, Shibad: S5

2, 2- bi s- (3, 5-(hdnsRYpHEnhyH-di¥shiropypéBNds) andlMOAREd, nucleus-alkylated and nucleus-

1, 1- bi s- (4- hydr oxyphenyl ) -cycl ohexane and

1, 1- bi s- ( 4- hyhiegepaird aOmMpowids thereafi net hyl cycl ohexane (bi sphenol TMC). These

and further suitable diphenols are described e.g. in US-A 2 999 835, 30 3

148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in the German

O f enl egungs strbferfetl ediphebdl® 403, 4,2°-Ahydd59dipRerB36 N)2-bis-@-RidtoBpbenp1 3 832

396, 15 phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl]benzene (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)

20 sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(3,5-

dimethyl-4-hydroxyphenyl)-2-propyl]-benzene and  1,1-bis-(4-hydroxyphenyl)-

3,3,5-trimethylcyclohexane (bisphenol TMC).

Particularly preferred diphenols are 4,4’-dihydroxydiphenyl, 1,1-bis-(4-
25 hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-(3,5-

dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and

1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

These and further suitable diphenols are described e.g. in US-A 2 999 835,
30 3148172, 2991273, 3271367, 4982014 and 2999846, in the German
Offenlegungsschriften 1 570 703, 2 063 050, 2 036 052, 2211 956 and 3 832 396,
the French Patent Specification 1 561 518, in the monograph "H. Schnell, Chemistry



the French Patent Specification 1 561 518, in the nonograph "H. Schnell,

. Chem stry WO 2006/ 072345 PCT/ EP2005/013215 -12 and Physics of

Pol ycar bonat 90 34064}7238#2nce Publ i shers, New York 1964, p. PEI/BP200$&y3215.
102 et seq.”" and in "D.G Legrand, J.T. Bendl er, Handbook of Pol ycarbonate
Sci ence and Technol ogy, Marcel Dekker hb$/Ybrk 2000, p. 72 et seqg.". 5 1In

t he case of the honopol ycarbonates, only dhe di phenol is enployed, and in
the case of copol ycarbonates two or nore di phenols are enployed. The

di phenol s used, like all other chem cals and auxiliary substances added to

the synt hesi sndnRiyysise of diodycarhomateadlnigirsaiench & ubliphers, tess Yorrk di%adt p.n2 £ om
e racer o) Mebe: foo D308 LS. PEAST T BT ardbobiPo FERL BRI 0, e

raw mat eri al ar e ure as he nmonof Un on

term nators rSxignice @nd Technok@y| BardeiDekicer Nwe ¥ uHe2000ep Iitet segtich as phenol
or al kyl phenols, in particular phenol, p-tert-butyl phenol, Iso-
octyl phenol, cunyl phenol, chlorocarbonic acid esters thereof or acid

chlorides of ,nROEERNIAKY Ih.bﬁlogglkgzﬁ'b atégi, KBHIr(ﬁ% (@F%%n&??se?xg?lgggh,taﬂa% i or's,

are either fed wth the 15 bi enolate’ or "t eno to the
reacti on or adskeof topohyearbepatthiai or morealiphendisire edplogedit Thendiphemls @ed) ong

as phosgene qr, chl or,ocarboni ¢ acid end groups are still resent in the
reaction nixﬁ&?énLP&?fﬁB?ﬁ@a@dgg ﬂp“ﬁﬁy%ugﬂgaﬁf&EQ“LHHﬂEhE6WEE§rH@HHE’ aci d
esters as chajoftahfhdtbd ¥iththe irdsurltREBrigHatind frofi @B oRMeNAIHeSis AddGiPMRs Of
the polyner fornlgg are available. Preferably, however, the chain

t er m nat or orst@age dienweier.of is dgpisablelatse a4w eratariads whick geerastpuonas rossilepl ace
or at a;point in tinme when phosgene is no |onger present but the catal yst
has not yet been nmetered in, or they are netered in before the catalyst,

toget her w t MTich@om@EuRdtivhil ehaid Rrpberd BquirG®f@treguldtihg the nsoldtlFamglt, any
branchi ng agents or branching agent. m xtures to be used 25 are added to
the synt hesi SUchias eBeRpdnet ghainhgnelss dr eparticailarh ahenol.e pripridubighenol, iso-

Tri sphenol s, dt lgernggrc)ﬁggl]ﬁ%ﬁbls cﬂfor@&ir%n%" aﬁiégf%?s er'{%)rfio'r £4d chIO)f’id%sh%f aci d

tetracarboxylic I s6 m xtures of the polyphenol's or o
chl ori des, armom@arberyliomadd yr mixeates oSthese cfairt teemargpgundsithehifehwhhve t hr ee
or hor e1§ han l;[ishprheegolgtgeonrot ie%ish (ejrgo Z)i(l%é to the reaction or added to the synthesis at any
desired point in time, as long as phosgene or chlorocarbonic acid end groups are still
present in the reaction mixture or, in the case of acid chlorides and chlorocarbonic
acid esters as chain terminators, as long as sufficient phenolic end groups of the
polymer forming are available. Preferably, however, the chain terminator or
20 terminators are added after the phosgenation, at a place or at a point in time when
phosgene is no longer present but the catalyst has not yet been metered in, or they

are metered in before the catalyst, together with the catalyst or in parallel thereto.

In the same manner, any branching agents or branching agent mixtures to be used
25 are added to the synthesis, but conventionally before the chain terminators.
Trisphenols, quaternary phenols or acid chlorides or tri- or tetracarboxylic acids, or

also mixtures of the polyphenols or of the acid chlorides, are conventionally used.

Some of the compounds which have three or more than three phenolic hydroxyl

30 groups and can be used are, for example,

phloroglucinol,



30 -groups and can be used are, for exanple, phloroglucinol, W 2006/ 072345
. PCT/ EP2005/ 013215 -13 4 6-dinethyl-2,4,6-tri-(4-hydroxypherI%-h?Pt-Z-ene,
4, 6-di net hyl -‘é’942,%)-6{‘}7i2-3(‘51- hydr oxyphenyl ) - heptane, 5 PCT/EP2005/013215
1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-(4-hydroxyphenyl)-ethane,
10 tri-(4-hydroxyphenyl)-phenyl nethane, _;5._
2,2-bis-(4,4-bis-(4-hydroxyphenyl)-cycl ohexyl] - propane,

2, 4- bi s- (4- hydr oxyphenyl i sopropyl ) -phenol, 15

tetra- (4-hydroxyphenyl)-nethane. Some of the other trifunctional conpounds
are 2, 4-di hydroxybenzoic acid, trinesic acid, cyanuric chloride and

3, 3- bi s- ( 3- mef Qiiméniyali @y bdxyBh&P-Keps2-¢4@, di hydroi ndole. Preferred
branchi ng agents arepgf31bi§??§¥né?ﬁyl-l,4pﬁydrokyphenyl)-2-oxo-2,3-
di hydroi ndole and 1,1, 1-tri-(4-hydroxyphenyl)-ethane. 25 The catal ysts used

in the phase jpterf t.hesi s are tertiary amnes, in particular

triethyl ani ne‘igﬁimﬂﬁﬁi%gﬁqﬁe@ﬁ@f%‘é?b‘?%ﬂe@t " et hyl pi peri di ne,

N- net hyl i peridine and N-i/n-propyl pi peridi ne; quaternary anmoni um salts,
such as tetrabutylamonium/ tributyl benzyl anmoni um/ tetraethyl ammoni um
hydroxi de / lhPdhi(ddydraxyphsngd-Yenagngs ogen sul fate / tetrafluoroborate; and
t he phosphoni um 30 conpounds corresponding to the ammoni um conpounds. These
conpounds are described as typical phase interface catalysts in the
literature, arglaordehydialypyenydbithineabl e and are famliar to the person
skilled in the art. The catal ysts can be WO 2006/ 072345 PCT/ EP2005/ 013215
-14

10 tri-(4-hydroxyphenyl)-phenylmethane,
2,2-bis-(4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane,

2,4-bis-(4-hydroxyphenylisopropyl)-phenol,
15
tetra-(4-hydroxyphenyl)-methane.

Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic
acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-o0x0-2,3-
20 dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-1,4-hydroxyphenyl)-2-oxo0-2,3-
dihydroindole and 1,1,1-tri-(4-hydroxyphenyl)-ethane.

25 The catalysts used in the phase interface synthesis are tertiary amines, in particular
triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine
and  N-i/n-propylpiperidine;  quaternary = ammonium  salts, such as
tetrabutylammonium / tributylbenzylammonium / tetraethylammonium hydroxide /
chloride / bromide / hydrogen sulfate / tetrafluoroborate; and the phosphonium

30 compounds corresponding to the ammonium compounds. These compounds are
described as typical phase interface catalysts in the literature, are commercially

obtainable and are familiar to the person skilled in the art. The catalysts can be



added to the synthesis individually, in a mxture or also side by side and
successively, optionally also before the phosgenation, but neterings after
t he- introduéWFﬁ%x@ﬁﬂﬁﬁ%§gene are preferred, unless an oni FfaTé 3815
m xtures of onium conpounds are used as catal ysts, in which case an
addition before the 5 netering of phosggQg_is preferred. The catal yst or
catalysts can be netered in bulk, 1in an inert solvent, preferably that of
t he pol ycarbonate synthesis, or also as an aqueous solution, and in the
case of the tertiary am nes then as amoniumsalts thereof wth acids,
pref erabl y nidddeditoatieqsynthesipandiyiduplly Wy ar BeHLes: o ase ¢idg Py gdgesnd

catal ysts ar esuHc%%Qv&k,o %gfi{))?zﬁl%%‘iﬂg .Sbéggret fR ]bf?%%lanaq{mu Yut Q’EGththl ! Xﬁ%}s g e 10

nmet er ed, vari_ous met ering can o urse also be carried out at
vari ous pl aoesoductian of phosgese hrenprsferiEdgutiogsadn ampnnéongfoudtoalyistisesused i s

bet 0.001 to 10 mol % based on the nol.es of, bi spheno]s. enpl oyed,
e erably o i omiangs arueeh ot camies 6 UG S Al RERks T The
conventional ageiitd ¥Eshdsgénen® by L NBleEstA PN orkH91y08 caH U8 thdtdted REbulk,

conventional anounts to the POl ycar bonat es” accordi'ng to the invention. The
addi tion of addint inggssolveat,\rrsterably itlut aricthe polyseebfonhte| syhthesis, phelse aisour

(stabilizers), sinplify processin e. uld rel ease agents,.flo
auxiliaries, aélﬁg‘%ursgg)sé)h%g) a7 lré?i%ep? as%: hoég[Bglt%ﬁ?y W%@?ﬁ e 9?‘8“8&?‘% iSVYEﬁ ar
stresses (i nphA&tofmodinf acdss prefeiblyamindtbbedias, ihl pareanaohjdigciagedtasid. 20

colouring agents, glass fibres). These additives can be added to the
pol ymer mel t SEYRIrl Fefalyptsyarg rusped ofRar agopmly ofnihgt torad simung eof eqatalysy greer ent

m xture anqmj:t?reﬂ,a{/ﬂcfhglrﬁéth&ﬁsrﬁ%lst%riﬁg rc%rpgf 'cgﬁls@ fsg %eocfametdh(?utp?lvynqg%or
after nelting of granules, In a so-calfed compounding step. N RS
cont ext, the phatds br aterions tinks. UTkestotdl ameaht afantabstsaddd ik Hedwedne). ool wnEr nel t

as a solid, i. as owder, or _as | t. Another nethod of netering is
t he use of rﬁ}%l?/%rl{?é‘f‘gﬁgst ‘E)Fn?#&?ﬁ%@?gﬁ‘?ﬁ%ﬁ?ﬂ’é}yﬁ% RisEzally G-l toydamel%es or

addi tive m XtjarRSarlyPtelcpddt£0.096 § iy, are described, for exanple, in
"Additives for Plastics Handbook, 30 John Murphy, Elsevier, Oxford 1999"

and in "Plastics Additives Handbook, Hans Zweifel, Hanser, Munich 2001 ".
Vo 2006{50 72341%16%%(’51%2091%52{(1%%%%% ?or polycarbonates can also be added in the conventional

amounts to the polycarbonates according to the invention. The addition of additives
serves to prolong the useful life or the colour (stabilizers), simplify processing (e.g.
mould release agents, flow auxiliaries, antistatics) or adapt the polymer properties to
particular stresses (impact modifiers, such as rubbers;, flameproofing agents,

20 colouring agents, glass fibres).

These additives can be added to the polymer melt individually or in any desired
mixtures or several different mixtures, and in particular directly during isolation of
the polymer or after melting of granules, in a so-called compounding step. In this
25 context, the additives or mixtures thereof can be added to the polymer melt as a
solid, i.e. as a powder, or as a melt. Another method of metering is the use of

masterbatches or mixtures of masterbatches of the additives or additive mixtures.

Suitable additives are described, for example, in "Additives for Plastics Handbook,
30 John Murphy, Elsevier, Oxford 1999" and in "Plastics Additives Handbook, Hans
Zweifel, Hanser, Munich 2001".



-15 Preferred heat stabilizers are, for exanple, organic phosphites,
phosphonat es and hosphanes, usually those in which the organic radicals
consi st enti r¥Q2 /%;Sﬁy of optionally substituted aromdtyCEPZASQIBEIS
LTV stabilizers which are enployed are e.g. substituted benzotri azol es.
These and other stabilizers can be used _ipdividually or in 5 conbination
and added in the forns nentioned to the polyner. Processing auxiliaries,
such as noul d rel ease agents, usually derivatives of long- chain fatty
aci ds, can noreover be added. Pentaerythrjitol tetrastearate and %cherol
nonost ear at e Pé?é.”eﬁrhé’abFté?‘é‘??récﬁre’ﬁ%fx&m@ee RifeBirerhasphifase RBeIPheRAtes and, 5
m xture, 10 I g ; f : 0 he
nerght of the s et P e a8 et eoha e R R ot
phosphat e estaptisnally sibstituiedreesphtipfadsplatldy stabizersoiincl ardiepipdsyzdare e.gaci d

esters, brom ne-containi ng conpqunds, .such as.. 15 brom nat.ed. phosphoric
acid esters éHE“BP%@ﬁ%&O&%%%%%&Wﬁ& S'ﬁﬁﬁlzfﬁcﬂag}g’ﬁﬂ‘ﬁ%‘&g%’@u@gﬁf n

preferabdy, s@hibindonfahdlaaddaahest PHESRcaLSIOMLpAGhYs. Suitable inpact
nodifiers are, for exanple, graft polynmers conprising one or nore graft

bases chosen from at | east one pol ybut adi ene rubber, acrylate rubber 20

(preferably hyl .or butyl. acryl ate ruybber) and ethyl ene/ propyl e r ubbers,
and graft mﬁ%ﬂ%ersgmg oS 1eh\r{%rﬁ€> v osr#}%\tas I%%@& relﬁéserﬁﬁ%ﬁts Pglfa?lg néfi?‘r’(é%ﬁﬁofﬁﬁbng'

consi sti ng ofchainyfag@cids,a@nthe@bidribeadaat] BédeydrythEitdIagrasteatate 4t giyedrabl y
met hyl nethacrylate), or interpenetrating siloxane and acryl ate networks

with grafted-BAasERRG cgetisaieipmed o They argtammioeddeyr fipmselves ¢rdn axsixtieour i ng
agents, jsuch i ¢, .d f i N Sy P8, | i i R
bsor ber 3. 1 AACREAER: AnCHESHH 1 60 BIBTRNICuE, RKOTR, Gl EIRbE e
stabilizers, aqhgesitiohi bres, glass (hollow) beads and inorganic fillers, can
furthernore be added. 30 The present Application furthernore provides the
extrudat es and noul dings obtainable fromthe substrate materials accordi ng

to the inventdfiplel NaMdldthiddh@hddiftASCare SHospife ieBretsh§ et TARRAY PROspR&E! OF »
very particularly in the optical uses se@{or, such as 1 posphEE,
resorcinol-diphosphoric acid esters, bromine-containing compounds, such as
15 brominated phosphoric acid esters and brominated oligocarbonates and

polycarbonates, and, preferably, salts of fluorinated organic sulfonic acids.

Suitable impact modifiers are, for example, graft polymers comprising one or more
graft bases chosen from at least one polybutadiene rubber, acrylate rubber
20 (preferably ethyl or butyl acrylate rubber) and ethylene/propylene rubbers, and graft
monomers chosen from at least one monomer from the group consisting of styrene,
acrylonitrile and alkyl methacrylate (preferably methyl methacrylate), or
interpenetrating siloxane and acrylate networks with grafted-on methyl methacrylate

or styrene/acrylonitrile.

25
Colouring agents, such as organic dyestuffs or pigments or inorganic pigments, IR
absorbers, individually, in a mixture or also in combination with stabilizers, glass
fibres, glass (hollow) beads and inorganic fillers, can furthermore be added.

30 The present Application furthermore provides the extrudates and mouldings

obtainable from the substrate materials according to the invention, in particular those

for use in the transparent sector, very particularly in the optical uses sector, such as



WD 2006/ 072345 PCT/ EP2005/ 013215 -16 e.g. sheets, multi-wall sheets,

. glazing, diffusing screens and | anp covers, or optical data storage nedia,
such as audi OWQD?(%@@@@W, DVD, DVD-R(W and mi ni di sks inPtQTéE?zngfqlé%5
only readabl e or once witable and optionally also repeatedly witable
embodi ments. 5 The present invention furtpernore provides the use of the
pol ycarbonates according to the invention for the production of extrudates
and roul di ngs. The substrate material according to the invention,
preferably polycarbonate, can be 10 processed by injection noul ding by
known proces<e% sheetyinawltinyylshests, glazing; diffysipe sergpnsaidelagp conersuen ptee) or a
super - audi o- V| . VI oy The
SR (uri 1o, oRger B g et R R D R VY PV R G i oo s
concentri cal lig th&éf Vapomebndyirdslabiepoe saco vaitaipe egrdo optémiallyhalsd repeatedly
transferred fronl)% ni cgel tenplate in the injection noulding process. Via
a tenpl ate whCROKEDDEAIRS| ons on a sub- micrometre scale, these are
transferged accurately to the surface of the substrate in the injection
nmoul di ng process. The CD-R conprises the abovenentioned substrate, a
dyest uf f recokhsi mgsenhineentien fusthemedre providegdhe nsedofighe pelytarbendtesyascordinig ch

trate in this sequence. Another

are applied 20 .0r. lamnated on 1o.the.sub
exanpl e for gtogheclgyerbr?}roln% %8 p(r)opc{ulcg%rf Ogﬁxlsfli?%@\%f %rhd 'E'%ltdB’egsr ead agai n several

times is the DVD-R, which conprises the substrate, a dyestuff recording

| ayer, a reflection |ayer and optionally a protective |ayer which are
li kewi se appl Thecsubsirate materisd aeqoeding do thecingensiony preéerabjy pofycadynaBossa bind ar e

glued wy¢h a i - di gk T yash: 8. i ed
o) 40 1441, 2 ESAEA 8 oM B oSS Y A brd i)
dyestuff, di saolhed.g anaudo-GBnbr asaipeeaidioiCD,aPPIR eGDLRW, B VI fDVDER | On

o the  depbLbeRoRV R VHHBWEERRDy Toration of the disk. After this
step, the dyestuff |ayer
The CD-R (write once, read many) thus comprises a substrate having concentrically
15 formed guide depressions (pregrooves) which are transferred from a nickel template
in the injection moulding process. Via a template which has depressions on a sub-
micrometre scale, these are transferred accurately to the surface of the substrate in
the injection moulding process. The CD-R comprises the abovementioned substrate,
a dyestuff recording layer, a reflection layer and protective layer, which are applied
20 or laminated on to the substrate in this sequence. Another example for a once-
writable optical disk which can be read again several times is the DVD-R, which
comprises the substrate, a dyestuff recording layer, a reflection layer and optionally
a protective layer which are likewise applied in this sequence to the substrate
described above and are glued with a second disk ("dummy disk").
25
The dyestuff layer is applied via a "spin coating" process. In this production step,
the particular dyestuff, dissolved in an organic solvent, is applied to the information
layer of the substrate and introduced uniformly in the radial direction into the
depressions of the substrate by rotation of the disk. After this step, the dyestuff layer
30 is dried.



30-is dried. WO 2006/ 072345 PCT/ EP2005/ 013215 -17 The dyestuff to be used
. for .the use described above has an absorption range which lies in the
range of the V&Es#106()5@443 300 - 850 nm). Exanples of dyest ufCTHEBRS4HE2IS
e.g. cyani nes, phthal ocyani nes, squarylium dyestuffs, polynethines,
pyriliumand thiopyriliumdyestuffs, |nq?anlllnes napht hoqui nones,

ant hr aqui nones and various 5 netal -chel ate conpl exes, such as e.g. azo
coordi nati on conpounds, cyanines or pht hal ocyani nes. These dyestuffs have
a good signal_sensitivity and d solubility 1in organic solvents and

| i ght - f ast nesSeahgstifleothieasad é‘?rethﬁr“é? é?&cghedwlwemaﬁ @nfagporpiien ragge avhich

descri bed ab t aeet ate,
ket ones, sucﬂ%génﬁgiﬁég etﬂ?ﬁBgﬁgggﬁgﬁbcygﬁpwﬁzaﬁ%%gpﬁy%?dg%t gﬁﬁfyf

ket one and 2,ede. ohyfanmlay,l plﬁhdiqutaames;&squé@lkihm dydstudfsi patyadbtitiyel; pyeatibmnand such
as 1, 2- dlchIoLoeth ﬁhlorofornl des, such aﬁ di. met hy Ifornanlde
hydr ocar bons, " ?B@ﬂ ﬁé%gﬂ%“hmﬁePﬂg#TVWPWH@%éﬁ ﬂP“@?W?@B SeBA%ane,

ethers, such rﬁ@taﬂé‘ﬂﬁla@é‘@oﬁ)‘p@k@@esucﬁla%oé‘ | 820 LoorditaloRoRpBANR! cyipRapo! .
|sopropanol n- but anol and di acet one al'cohol’, fl uori nated solvents such

as 2,2,3,3- ta:tmlwflcbqyemopsr opzase [dyeshuids lgavy@ogowtsmbxnsmwhyasd gbb@'s@nbhtx;l ycol
t hyl et.h d | .eth
e ey R SR MR T b8t Dl LB o o

solvents, sugbs &scHbed abode.t et rafl uoropropanol, octafl uoropentanol and
di but yl ether. 20 A reflection | ayer, e.g. conprising gold or silver, can
be applied to the dyestuff |l ayer via a sputtering nethod. A protective

sobetr oft) PRGOS AARIFE R O oc DL BALIO A MUE il B MOBLILAN |

substrate accor he i nvention and |ca accor
i nvention shdwto;rie;eacrybyohexmfom/edlemlmll ssbobaityt lmt@merahd e3 4ad1ﬁheth|ypnmeﬁdnone
i s obtained by conventi onal

oy ecti on woubBiRY URPGRESE dSdracoRe. St e BRPOTRNR o €bBRsom,
Application, difiged Nis&sH | 4N FRIkH#Rrmamide, hydrocarbons, such as cyclohexane,
methylcyclohexane or ethylcyclohexane, ethers, such as THF and dioxane, alcohols,

15 such as ethanol, propanol, isopropanol, n-butanol and diacetone alcohol, fluorinated

solvents, such as 2,2,3,3-tetrafluoropropanol, and glycol ethers, such as ethylene

glycol monomethyl ether and propylene glycol monomethyl ether. These can be

employed individually or as mixtures. Preferred solvents are fluorinated solvents,

such as 2,2,3,3-tetrafluoropropanol, octafluoropentanol and dibutyl ether.

20
A reflection layer, e.g. comprising gold or silver, can be applied to the dyestuff layer
via a sputtering method. A protective layer can optionally be applied to the
reflection layer.

25 The disk substrate according to the invention and the optical disk according to the

invention show clearly improved antistatic properties and improved coatability.

The injection-moulded part is obtained by conventional injection moulding
processes. In the examples part of the present Application, the injection-moulded

30 part is produced as follows:



30-part is produced as follows: W 2006/ 072345 PCT/ EP2005/ 013215 -18 An
opti.cal disk is chosen for production of the noul dings according to the

i nvention; t hWWGH068W2A45 i nj ecti on noul di ng par anet ers and PEIrBPQ05AY 33t 2
establi shed: 5 Machine: Netstal Discjet Tenplate: Audio stanper Cycle
time: 4.2 - 4.6 s (in the exanples nent[?gEF: 4.4 s) 10 Melt tenperature:
310 - 330 C Substrate di nensions: Audi o- 15 Moul d tenperature on the
tenplate side: 60 C Before the start of the injection noul ding process, a

new audi o stanper is inserted into the nmachine. Before the new stanper is
i nserted, theMerfiptical diketst Fpsenoior diraductigni of thesimeyddinge Aseatdingoln thre
precedi ng mat:erial s h n £ ified. A
fiold moter foymben; 33%%‘“&‘3%2‘ 8?“?‘?@?%@@0@%@%‘?@ t%% g“@é@“ﬁcé‘h field
strength. | mmtbhsleldy after the end of the injection noul ding process, the
moul ding, in the exanples part of the present Application a disk, is
renoved via a robot arm 25 and stacked. During this operation the di sk nust
not comes i nt quemaMNerdthithisggt al , since otherw se the measurenent is

i npai red. Furthernore, any ionizers present nmust be switched off. The
field meter is positioned above the disk at a distance of 100 mmfromthe
30 horizontaLnggﬁﬁes r%ac%: The centre of the field neter is positioned
such that its H}OJECPl8ﬁ oW he di sk currently to be neasured lies 39 mMm
outside the centre of the WD 2006/ 072345 PCT/ EP2005/013215 -19 disk. The

disk is not noved during this operation. The field is thus neasured within
Cycle time: 4.2 - 4.6 s (in the examples mentioned: 4.4 s)

10
Melt temperature: 310 - 330 °C
Substrate dimensions: Audio-CD
15 Mould temperature on the template side: 60 °C

Before the start of the injection moulding process, a new audio stamper is inserted
into the machine. Before the new stamper is inserted, the entire injection moulding
unit must be cleaned from the preceding material so that the measurement values are

20 not falsified.

A field meter from Eltec (EMF 581230) is used to measure the electrical field
strength. Immediately after the end of the injection moulding process, the moulding,
in the examples part of the present Application a disk, is removed via a robot arm
25 and stacked. During this operation the disk must not come into contact with metal,

since otherwise the measurement is impaired. Furthermore, any ionizers present

must be switched off.

The field meter is positioned above the disk at a distance of 100 mm from the
30 horizontal disk surface. The centre of the field meter is positioned such that its

projection on the disk currently to be measured lies 39 mm outside the centre of the



a period of 3 - 10 seconds after conclusion of the injection noulding
process. The neasuriqgéinstrunent is connected to an x/y plotter

on whi ch
the-particul aWO H09M174345 are printed out. Each di sk measur &&/EPLGNO13215

assigned a particular integral value of the electrical field. To limt the
amount of data, 100 neasurenents were pegfornmed after the start of the
process, i.e. the corresponding electrical field of the first 100 disks
was recorded. 100 further neasurenent were carried out after every 60

m nutes. Aftel the 4t.h neasurenent serjes, i.e._after approx. 3 hours, the
10 measur ene ‘SIT'sﬁéet‘%gb’éd’.o_t W@%@‘&?WPHQPS’L%IOP-hEﬁ?@SQdFE’r\‘él‘ﬂe,aS‘_ier withing pe
ensured that 4 ioaloTasnbakldhds B dntiisH o 1 ihREPABHIHIERbgdss 30, Lo_60
% preferably 35 to 50 % and the roomtenperature is 2510 %8 C. 15 The

dyestuff application can be carried out via "spin coating” as descri bed

above. A phthal ocyani ne i s preferabl sed as, t he dyestuf.f. and di.butyl

ether is prefelabf ugggdnstggr?ﬁnﬁés §%IW§WH .to‘I"I’i‘e"/é{p"lp‘l?titfifaf’il dﬁ"%‘? patigy f“y

starts a§ a diafileansé pahted dUN TERM dikemebHRET (OHlus labdsked 4 g@ni%{?ﬁ_?%teéral

rotation durlng a%pllcatlon of the dyestuff is 200 rpm 20 To distribute
(o]

the sol ution oft the edastrioab fighds kTo {ipat theestbunt of detee H¥buieanirgng0o wepm
The coat abi | B#eyfioﬁdne-n&lpﬁgé{retﬁé "sjtfa['t ofth pxia chgsege.qﬁer Co béésggr?vﬁﬁﬁg e%{c/téllgl?ﬁg(%ld rglf &l’egscopy

exani nati on ner reglion o € dI'sk ctoa

devi ation fr dirst 100ediskd way reecided.ofl 00 firthermasregbgrwérs chvicdduabfia dvepce of
t he outer dyestuff edge 25 the wetting properties of this disk are
i nadequat e.  R% OHRHET i hflery et 4thomsppremen) ssficsrelats (AR APPFRX. ch&pulsi hay i s

t hat ofl@hechhaguﬁgﬁmgg§ﬁm g?ated e.g. with dyestuff with a canera or | aser
system In this case, the Pn'ornation recorded is evaluated via i mage

processi ng software and wetting errors which occur 30 are recogni zed

("in-line" d ction). Defe&%ive di sks are.aq%;naticall discardedh WO
2006/ 072345 PERFESIGEBIL04L TS MEFHremsia ) s lozPg ngfiswreq . that the atmospheric

humidity during the measurement is 30 to 60 %, preferably 35 to 50 %, and the
room temperature is 25 to 28 °C.

15
The dyestuff application can be carried out via "spin coating" as described above. A
phthalocyanine is preferably used as the dyestuff and dibutyl ether is preferably used
as the solvent. The application of dyestuff starts at a distance of 2 mm from the
innermost track. The speed of rotation during application of the dyestuff is 200 rpm.

20 To distribute the solution over the entire disk, the speed is increased to 5,000 rpm.

The coatability with dyestuff is measured here by means of light microscopy
examination of the inner region of the disk coated with dyestuff. If a deviation from
the colour edge of 0.5 mm or higher is found at a place of the outer dyestuff edge,

25 the wetting properties of this disk are inadequate.

A further indirect possibility of measuring the coatability is that of checking the disk
coated e.g. with dyestuff with a camera or laser system. In this case, the information
recorded is evaluated via image processing software and wetting errors which occur

30 are recognized ("in-line" detection). Defective disks are automatically discarded.



5 The pol ycarbonate is prepared by the known phase interface process. A

. continuous process is used. The bi sphenol ate sol ution (bisphenol A, alkal
content 2.12 W& 2000892385 BPA) is fed into the reactor at ER0013/Q1321H3
w.%, the solvent (methylene 10 chloride/chlorobenzene 1:1) at 646 kg/h
and the phosgene at 56.4 kg/h and the cogponents are reacted. The
tenperature in the reactor is 35 C. Sodi Gm hydroxide solution (32 w.% is
furthernore also netered in at 9.97 kg/h. In the course of the

condensation reaction, a second anount of sodi um hydroxi de solution (32
w.% is netlexamples, at 29. 27 kg/h, as well as a solution of chain
termnators (11.7 wt.%tert 15 butyl phenol in nethyl ene

chl ori de/ chl orobenzene 1:1) at 34.18 kg/h. Thereafter, N ethyl piperidine,
di ssol ved i n heirthpledne chl ori de/ chl orobenzene (1:1; 2.95 wt. %

N-ethyl piperidine) is fed in at 33.0 kg/h as a catal yst. The phases are
separated and the organic phase is washed once with dilute hydrochloric
acid andsfivergd i ; T I ' [

concentr at ed, tHgﬁggﬁ%%ﬁ¥1g?%ﬁ%gﬂgggggﬁ%gﬁ? a?%ghﬁg§giﬂgt§%bfgfﬁﬁgm?g%k and
the pol ymer nmbeesssuspdin of f via a devolatilization extruder and

granul ated. The granul es obtained are dried for 6 hours and then processed
to disks on a Netstal Discjet injection noulding nachine (see above) over

a cycle time THe msﬁxexa@l@mgmoaf(bm{amm helkah QuAERNL | DARM NA@HAR! BPA) i AN
audi o stanper is used as the tenplate. The electrical field of each of the

first 100 di ske iryo mihes eagtomi ath 7801 kefhd (FH8r veig)s), ddlc riobsnit atostbylend t er
one, hout 2 Tusielentihdlieke ) A0 TRSHLR R USREREE R s R RRPTALE"

nmoul di ng process I's no nterru e, ch
case 100 di sk®ngroacireasiesded. MTisempsiature irtdht @gactdirés 2heC agedidmchydesxide The

result of 30 the field nmeasurenent is shown in Fig. 1. Fig. 1. WO

2006/ 072345 FERNEPAESaY405S farhemrpreplfp meigseds 2 it kgh. imEieriouse of be di sks

after the stafhd@isalidlerdabliitl RPodPHhSUR s sBdifnSRRiroxide solution (32 wt.%) is
metered in at 29.27 kg/h, as well as a solution of chain terminators (11.7 wt.% tert-

15 butylphenol in methylene chloride/chlorobenzene 1:1) at 34.18 kg/h. Thereafter,
N-ethylpiperidine, dissolved in methylene chloride/chlorobenzene (1:1; 2.95 wt.%
N-ethylpiperidine) is fed in at 33.0 kg/h as a catalyst. The phases are separated and
the organic phase is washed once with dilute hydrochloric acid and five times with
water. The polycarbonate solution is then concentrated, the concentrate is

20 concentrated in an evaporating tank and the polymer melt is spun off via a

devolatilization extruder and granulated.

The granules obtained are dried for 6 hours and then processed to disks on a Netstal
Discjet injection moulding machine (see above) over a cycle time of 4.4 seconds
25 under the abovementioned parameters. An audio stamper is used as the template.
The electrical field of each of the first 100 disks is measured with a field meter as
described above. After one hour, a further 100 disks are measured in succession; the
injection moulding process is not interrupted here. Furthermore, likewise in each
case 100 disks are measured in succession after the 2nd and 3rd hour. The result of

30 the field measurement is shown in Fig. 1.

Fig. 1.



51 h: Measurenent of a further 100 disks after 60 m nutes of a continuous
injection noul din rocess 2 h : Measurenent of a further 100 disks after

120-mi nut es ofVQy2 “2Afdus i njection noul ding process 10 PETHEP2005/013215

Measurenent of a further 100 disks after 180 mi nutes of a continuous
iFnjection noul ding process Exanple 2 (ggqparison exanple): 15 The

pol ycarbonate is prepared as described i Exanple 1. However, the

bi sphenol ate sol ution (bisphenol A) is fed into the reactor at 750 kg/h
(14.93 wt.%, the solvent (nethylene chloride/chlorobenzene 1:1) at 646
kg/ h and the phosgene at 58.25 kg/h. Sodi um hydroxide solution (32 w.%

is furthe”mro?ggi )ggiﬂzﬁ?m%t@@%ﬁgg }igg/(%';gkslct?fheal}hgglapt ojg};% Jﬁ%?lg&fn%ﬂpdl' of

sodi um hydr oxi utron i e anount erm nators
is 34.18 kg/ lpratesshe concentrations stated in Exanple 5. The anount of

catalyst is 33 kg/h. Wrking up is carried out as described in Exanple 1.
25 The granul es obtained are dried for 6 hours and then processed to disks

on a Netstal ; pi:9gsBlrdnne6f & ARATP YOOGS BRGNS0 BikS&S AP EhudNShjrisy C! €
time of 4.4 seconds under "the abovenenti oned paraneters. An audi'o stanper
is used as thmouldinglpaeeess The el ectrical field of each of the first 100
disks is neasured with a field nmeter as described above. After one hour, a
further 100 di sks are nmeasured in succession; the 30 injection noul ding

process is nad ki MekinepleRofhefuphel LO0 MEksTENIR 1 20 imiRbsSEf d Bor@iafibus ifR8fonL 00

di sks are neasured in succession after the 2nd and 3rd hour. The result of

the field med8QtéwgmoGess shown in Fig. 1. WD 2006/ 072345 PCT/ EP2005/ 013215

-22 As {g shown in Fig. 2, the field strengths on the injection-noul ded

parts neasured clearly lie outside the range according to the invention.
3 h : Measurement of a further 100 disks after 180 minutes of a continuous injection

moulding process

Example 2 (comparison example):
15
The polycarbonate is prepared as described in Example 1. However, the
bisphenolate solution (bisphenol A) is fed into the reactor at 750 kg/h (14.93 wt.%),
the solvent (methylene chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at
58.25 kg/h. Sodium hydroxide solution (32 wt.%) is furthermore likewise metered
20 in at 12.34 kg/h. The second amount of sodium hydroxide solution is 36.20 kg/h;
the amount of chain terminators is 34.18 kg/h at the concentrations stated in
Example 5. The amount of catalyst is 33 kg/h. Working up is carried out as

described in Example 1.

25 The granules obtained are dried for 6 hours and then processed to disks on a Netstal
Discjet injection moulding machine (see above) over a cycle time of 4.4 seconds
under the abovementioned parameters. An audio stamper is used as the template.
The electrical field of each of the first 100 disks is measured with a field meter as
described above. After one hour, a further 100 disks are measured in succession; the

30 injection moulding process is not interrupted here. Furthermore, likewise in each
case 100 disks are measured in succession after the 2nd and 3rd hour. The result of

the field measurement is shown in Fig. 1.



50 h: Measurenent of the first 100 disks after the start of the injection
. moulding process | h : Measurenent of a further 100 disks after 60 m nutes
of a conti nuoW® 2006412345 noul di ng process 10 2 h : MeasurBRSGRREP2QA5/@13215

further 100 disks after 120 minutes of a continuous injection noulding
process 3 h : Measurenent of a further 29 di sks after 180 mi nutes of a
continuous injection 15 noul ding proces Table 1 Exanple no. E field E
field Defects on the starting value' value after 3 h2 inner edge3 [kV/n
[kVM/n 1 -13.0 11.5 no 2 25.5 41.0 yes 20 1 Average value (integral) of
the electrical field of the first 100 di sks neasured 2 Average val ue
(integral) of, clri:ca u nut es
of the conti nu%%&@%e@t%g bntfll)lhlqi ijdme %%ge(glls&lg mg@@&hﬁﬁg@%?ﬁ sg%ﬁ he

i nner edge ofclédrly Igd mkmdétterraxagmrﬂccmfdtngaatlﬁnﬁndgmmhuff; det ect ed by neans of
i ght m croscopy eval uati on WO 2006/ 072345 PCT/ EP2005/ 013215 -23- Patent
Clains 1. Substrate material, characterized in that the integral val ue of
the electric f S ;Egagsnzé;

cor respo%dl ng{b |th Jgg%?gﬁm %‘595’?& goro?‘!lhgl V\k{?gcﬁ;aggvﬁmbeen 6‘%’(2810u1ddn%\n thin
the first 5 mmoateses of a continuous injection noulding process, is between
-30 and 0 kvVVim and preferably between -20 and 0 kVVm 2. Substrate
material according to claiml1, characterized in that after 180 - 185

1 h : Measurement of a further 100 disks after 60 minutes of a continuous injection
moulding process

10
2 h : Measurement of a further 100 disks after 120 minutes of a continuous injection

moulding process

3 h : Measurement of a further 100 disks after 180 minutes of a continuous injection

15 moulding process

Table 1

Example no. E field E field Defects on the
starting value' value after 3 h? inner edge’
[kV/m] [kV/m]
1 -13.0 11.5 no
2 25.5 41.0 yes

20 ! Average value (integral) of the electrical field of the first 100 disks measured

Average value (integral) of the electrical field of 100 disks measured after

180 minutes of the continuous injection moulding process

25 ’ Wetting defects on the inner edge of the disk after application of dyestuff;

detected by means of light microscopy evaluation



10-m nutes of the continuous injection noul ding process, the value of the
. el ecIrlcaI field, neasured at a distance of 100 mnfromthe correspondi n

i njecti on- mouMNd2A0%/97128kes, is between 0 and +25 kV/m and %T/EP%QIP%N?’W
pref erably between 0 and 18 kV/m 15 3. Substrate material according to
claim1l1, which, after 3 hours, does not gxceed an integral average val ue
of the electrical field of +18 kV/m medsured at a distance of 100 nmm from
~the corresponding injection-noulded articles. 20 4. Substrate materi al
according to claim1, characterized in that the integral value of the
el ectrical fiBaantelMmsred at a distance of 100 mmfromthe corresponding
i njection-noul ded articles which have been produced within the first 5
m nutes of a continuous injection noul ding process, is between -30 and O
kV/m and aftkr 18Bubstrii@Smatenaif ekbaradtedzedoint thatuthe Siniegyad otalvernof2the rebagtritiang

process the value of the electri fie measured at a disf.ance-of 100
mm from the corr es%ﬂﬂdi“ﬁ?fuﬁﬁ %tcat 5@“%8% ggQi nyp Qo g}ée CRIECSBRRGRE HISFUQAY  +25

kV/m 5. 5Subst r at e;ggided Iaalcle%cmeﬂlhage beerChbRed: witiia RS st Z/shdidy shat the
integral 30 value of the electrical field, neasured at a distance of 100

mm fromthe corr e@w@nmmlmmlentm@tddmmrde@s,anst bativeen whi @hd Hak¥/meend
produced within the.fi,ns te f conti nuous injection noul di ng
process, is betweeh"® &8%5%%9‘2%“%6%@&005/013215 -24 -30 and 0 kV/ m
and after 180 - 185 mnutes of a continuous injection noulding process the

value of the electrical field, neasured at a distance of 100 mmfromthe
cor r espondi ng2i nj e@‘ihSHﬁterfB@IPIa@diC‘é?r@lnélt@§lalmsl sharagienzed igrbat aftes 1808/ A8%and

whi ch, ter 3 ho 0 0 t eqr val ue f the
el ectri cal field g]?]ﬁwi% gﬁ/}% E%%iglglﬁrﬁgd%@?d& g% ?Allﬁgé’%%%otg \%h}éf r om? he
cor respondi ng i nj ededtacel nfiald, deachsarddi atlaedistafice &01bGE hah drommtley catespoditigli ng
toclains 1 to 5 for transp nt m)uldln%?vto be ]
injection-moulded articles, 1s between 0 and +25 kV/m, and particularly

preferably between 0 and 18 kV/m.

15 3. Substrate material according to claim 1, which, after 3 hours, does not
exceed an integral average value of the electrical field of +18 kV/m,
measured at a distance of 100 mm from the corresponding injection-moulded

articles.

20 4, Substrate material according to claim 1, characterized in that the integral
value of the electrical field, measured at a distance of 100 mm from the
corresponding injection-moulded articles which have been produced within
the first 5 minutes of a continuous injection moulding process, is between
-30 and 0 kV/m, and after 180 - 185 minutes of a continuous injection

25 moulding process the value of the electrical field, measured at a distance of

100 mm from the corresponding injection-moulded articles, is between 0 and

+25 kV/m.

5. Substrate material according to claim 1, characterized in that the integral
30 value of the electrical field, measured at a distance of 100 mm from the
corresponding injection-moulded articles which have been produced within

the first 5 minutes of a continuous injection moulding process, is between



coated. 10 7. Polycarbonate as a substrate material according to clains 1
to 6. 8. Use of &ﬁﬁsubstrate mat erial according to clains 1 to 7 for

th
pr oducti on of W Qﬁﬁésand extrudates. 15 9. Moul di ngs aHHTHEP?@H%QE@15

obtai nable fromthe substrate materials according to clains 1 to 8. 10.
Optical data storage medium or diffusing,gcreen obtainable fromthe 20
substrate materials according to clains f to 7.

-30 and 0 kV/m, and after 180 - 185 minutes of a continuous injection
moulding process the value of the electrical field, measured at a distance of
100 mm from the corresponding injection-moulded articles, is between 0 and
+25 kV/m and which, after 3 hours, does not exceed an integral average
5 value of the electrical field of +18 kV/m, measured at a distance of 100 mm

from the corresponding injection-moulded articles.

6. Substrate material according to claims 1 to 5 for transparent mouldings to be
coated.
10
7. Polycarbonate as a substrate material according to claims 1 to 6.
8. Use of the substrate material according to claims 1 to 7 for the production of
mouldings and extrudates.
15

9. Mouldings and extrudates obtainable from the substrate materials according

to claims 1 to 8.

10. Optical data storage medium or diffusing screen obtainable from the

20 substrate materials according to claims 1 to 7.



